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The present invention generally relates to a tracking error signal generation device used in an apparatus for re- 
producing and/or recording an optical record medium, and more particularly to a tracking error signal generation device 

5 used in an apparatus for reproducing and/or recording an optical record medium of one type among various types 
which track pitches are different from each other. 

In the apparatus for recording the information onto an optical record medium such as a CD (Compact Disk), a LD 
(Laser Disk), a DVD (Digital Video Disk) etc., by use of a light beam, and the apparatus for reproducing the information 
from such an optical record medium by use of the light beam, the light beam should precisely follow the signal track 

10 in order to record and/or reproduce the information correctly. 

For this purpose, the tracking control to generate a tracking error signal indicating a shift of the light beam from 
the desired signal track and reduce the shift on the basis of the generated tracking error signal is performed in this 
kind of apparatus for recording and/or reproducing the optical record medium. 

As one method of generating the tracking error signal, there is the p 3 beams method 0 . 

is The 3 beams method is such a method that three beams i. e. a main beam for recording or reproducing the infor- 

mation, a first sub beam for moving ahead of the main beam to generate the tracking error signal, and a second sub 
beam for moving behind the main beam to generate the tracking error signal are used, which are arranged such that 
a straight line connecting the centers of those 3 beams forms a predetermined angle corresponding to the track pitch 
of the signal track with respect to the information reading direction. Further, at the position corresponding to the reflection 

20 light of each of the first and second sub beams from the optical record medium, the light receiving surface of the light 
detection element is disposed respectively. 

By this, if the main beam is substantially on the center line of the signal track, the incident (reflection) light amount 
to the light detection element corresponding to the first sub beam and the incident (reflection) light amount to the light 
detection element corresponding to the second sub beam are substantially equal to each other, so that the difference 

25 between them substantially becomes zero. Thus, it can be found that the main beam is substantially on the center line 
of the signal track at this moment. 

On the contrary, if the main beam is at a position shifted from the center line of the signal track, the incident 
(reflection) light amount to the light detection element corresponding to the first sub beam and the incident (reflection) 
light amount to the light detection element corresponding to the second sub beam are unbalanced and different from 

30 each other. Thus, by checking the sign and the value (magnitude) of the difference between them, it can be found in 
which direction and how much magnitude the main beam is shifted from the center line of the signal track at this moment. 
As a result, the tracking control can be performed by moving the light beams in the direction to reduce the shift. 
In the tracking control by means of the above explained 3 beams method, there exists an optimum beam arrange- 
ment in dependence on the track pitch of the signal track. Thus, in a compatible information recording apparatus, a 

35 compatible reproducing apparatus, a compatible information recording and reproducing apparatus for recording and/ 
or reproducing the information with respect to various types of optical record media, which track pitches are different 
from each other, it is necessary to employ a plurality of optical systems capable of obtaining various optimum beam 
arrangements correspondingly. This results in that the number of adjusting members in the apparatus is increased, 
and the operation required for the adjustment is also increased, which is the problem. 

40 As another method of generating the tracking error signal, there is the "DPP (Differential Push Pull) method 0 . In 

this DPP method, the tracking error signal is calculated out of the light detection signals obtained from a plurality of 
light beams, which generate push pull signals different in phase from each other such that the in phase offset component 
due to the disk skew and the movement of the objective lens can be canceled. However in this method, there still exists 
the optimum beam arrangement in dependence on the track pitch of the signal track in the way similar to the afore- 

45 mentioned 3 beams method. Thus, the aforementioned problem is still raised. 

As another method of generating the tracking error signal, there is the "heterodyne method". In this heterodyne 
method, the phase of the heterodyne signal obtained by four divided light receiving surfaces of the light detection 
element is detected with respect to the RF signal as the standard, and the radial error signal of both polarities is 
generated. However in this method, there still exists the optimum beam arrangement in dependence on the track pitch 

50 of the signal track in the way similar to the aforementioned 3 beams method. Thus, the aforementioned problem is still 
raised. 

An optical pickup device with a tracking system suitable for optical disks having different track pitches is disclosed 
in JP-A-05 234107. 

The preamble of claims 1 and 5 is based on this document. 
55 it is therefore an object of the present invention to provide a tracking error signal generation device, which can 

simplify the construction and adjustment of the optical pickup used in the compatible reproducing apparatus, the com- 
patible recording apparatus and the compatible recording and reproducing apparatus which deal with the optical record 
medium of one type among various types which track pitches are different from each other. 
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The above object of the present invention can be achieved by a first tracking error signal generation device used 
for an optical pickup device capable of reproducing and/or recording an information signal on a spiral or coaxial signal 
track of a disk shaped optical record medium of one type among a plurality of optical record media of different types 
which track pitches are different from each other. The optical pickup device is provided with: a light beam irradiation 

5 device for irradiating the optical record medium with a main beam for forming a main beam spot on the signal track, a 
first sub beam for forming a first sub beam spot on the optical record medium ahead of the main beam spot and a 
second sub beam for forming a second sub beam spot behind the main beam spot; a first light detection device having 
at least two light receiving surfaces which are divided by a boundary line substantially parallel to a tangent direction 
of the signal track for receiving a reflection light of the first sub beam and outputting first and second light detection 

io signals S1 and S2 indicating light amounts received by the two light receiving surfaces thereof respectively; a second 
light detection device having at least two light receiving surfaces which are divided by a boundary line substantially 
parallel to the tangent direction for receiving a reflection light of the main beam and outputting third and fourth light 
detection signals S3 and S4 indicating light amounts received by the two light receiving surfaces thereof respectively; 
and a third light detection device having at least two light receiving surfaces which are divided by a boundary line 

15 substantially parallel to the tangent direction for receiving a reflection light of the second sub beam and outputting fifth 
and sixth light detection signals S5 and 56 indicating light amounts received by the two light receiving surfaces thereof 
respectively. 

The first tracking error signal generation device is provided with: a first operation device, to which the first, second, 
fifth and sixth light detection signals S1, S2, S5 and S6 are inputted, for adding the first and second light detection 

20 signals S1 and S2 to output its result as a first addition signal, adding the fifth and sixth light detection signals S5 and 
S6 to output its result as a second addition signal, and subtracting one of the first and second addition signals from 
the other to output its result as a first tracking error signal according to a three beams method; and a second operation 
device, to which the first to sixth light detection signals S1 to S6 are inputted, for calculating a second tracking error 
signal SE according to a DPP (Differential Push Pull) method expressed by an expression (1), in case that the light 

25 receiving surfaces respectively corresponding to the first and fifth light detection signals S1 and S5 are arranged on 
one straight line including the radius of the optical record medium at positions corresponding to directions same to 
each other of the signal track with respect to the boundary line, and that the light receiving surfaces respectively 
corresponding to the second and sixth light detection signals S2 and S6 are arranged on another straight line including 
the radius of the optical record medium at positions corresponding to directions same to each other of the signal track 

30 with respect to the boundary line, 

SE = {(S1 +S5) ± (S2+S6)} X K ± (S3±S4) (1 ) 

35 wherein K is a predetermined constant set in advance, and signs of the ± s are same to each other for each 

calculation. 

The first tracking error signal generation device is further provided with: a selecting device for selecting one of the 
first tracking error signal and the second tracking error signal SE on the basis of an instruction from the external, and 
outputting the selected signal as an output tracking error signal. 

40 According to the above described first tracking error signal generation device of the present invention, the first, 

second, fifth and sixth light detection signals S1, S2, S5 and S6 are inputted to the first operation device. Then, the 
first operation device adds the first and second light detection signals S1 and S2, adds the fifth and sixth light detection 
signals S5 and S6, and subtracts one of the first and second addition signals from the other to output the first tracking 
error signal according to the three beams method. On the other hand, the first to sixth light detection signals S1 to S6 

45 are inputted to the second operation device. Then, the second operation device calculates the second tracking error 
signal SE according to the DPP method expressed by the expression (1 ), in case that the light receiving surfaces are 
arranged in a certain manner with respect to the disk shaped optical record medium and the boundary line. Finally, the 
selecting device selects one of the first tracking error signal and the second tracking error signal SE on the basis of 
an instruction from the external, and the selected signal is outputted as the output tracking error signal. 

50 Thus, since the first tracking error signal is the tracking error signal according to the three beams method while 
the second tracking error signal is the tracking error signal according to the DPP method, one portion of the present 
tracking error signal generation device as well as one portion of the light detection elements in the optical pickup device 
can be commonly used as a tracking error signal generation circuit by means of the three beams method and a tracking 
error signal generation circuit by means of the DPP method. Consequently, the construction of the optical pickup device 

55 for reproducing and/or recording the optical record medium of one type among various types whose track pitches are 
different from each other such as the CD, the DVD, etc., can be simplified, and the adjustment of the optical system 
and signal processing for various types of the optical record media can be also simplified according to the present 
invention. 
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In one aspect of the first tracking error signal generation device, the optical record media include a first optical 
record medium of one type having a first track pitch and a second optical record medium of another type having a 
second track pitch which is substantially half of the first track pitch. A shift amount of the first and second sub beam 
spots with respect to the main beam spot in a radial direction of each of the first and second optical record media is 

5 set to substantially 1/4 of the first track pitch. The selecting device selects the first tracking error signal for the first 
optical record medium and selects the second tracking error signal SE for the second optical record medium on the 
basis of the instruction from the external. 

According to this aspect of the present invention, the light beam irradiation positions of the main beam and the 
first and second sub beams to obtain the optimum sensitivity in case of generating the tracking error signal by means 

10 of the three beams method with respect to the first optical record medium is coincident with that to obtain the optimum 
sensitivity in case of generating the tracking error signal by means of the DPP method with respect to the second 
optical record medium. Thus, by use of the same light beam irradiation positions i.e. without changing the optimum 
beam arrangement, an excellent optimum tracking error signal having the optimum sensitivity can be obtained with 
respect to both cases of the first and second optical record media. 

is In another aspect of the first tracking error signal generation device, the second operation device has a first switch 

for switching the expression (1) from one of SE={(S1+S5)+(S2+S6)} X K+(S3+S4) and SE={(S1+S5)-(S2+S6)} X K- 
(S3-S4) to the other to calculate the second tracking error signal SE. The selecting device has a second switch for 
switching an output of the selecting device to one of the first operation device and the second operation device, and 
the first tracking error signal generation device is further provided with a controller for generating a switch control signal 

20 on the basis of the instruction from the external, and controlling the first and second switches by the switch control signal. 

According to this aspect of the present invention, the controller generates a switch control signal on the basis of 
the instruction from the external, and the first and second switches are controlled by the switch control signal. Thus, 
the switching operation with respect to the optical record media of various types can be reliably and speedily performed 
according to this aspect. 

25 in another aspect of the present invention, the predetermined constant K used in the expression (1 ) is equal to 1 . 

Thus, the construction of the second operation device can be simplified. The predetermined constant K may be not 
equal to 1 depending on the difference in the light intensity of the main beam and the first or second sub beam, the 
difference in the light sensitivity of the light detection device, etc., so as to compensate the influence of the difference 
onto the second tracking error signal SE. 

30 The above object of the present invention can be achieved by a second tracking error signal generation device 

used for an optical pickup device capable of reproducing and/or recording an information signal on a spiral or coaxial 
signal track of a disk shaped optical record medium of one type among a plurality of optical record media of different 
types which track pitches are different from each other. 

The optical pickup device is provided with: a light beam irradiation device for irradiating the optical record medium 

35 with a main beam for forming a main beam spot on the signal track, a first sub beam for forming a first sub beam spot 
on the optical record medium ahead of the main beam spot and a second sub beam for forming a second sub beam 
spot behind the main beam spot; a first light detection device having a light receiving surface D1 for receiving a reflection 
light of the first sub beam and outputting a first light detection signal S1 indicating a light amount received by the light 
receiving surface D1 ; a second light detection device having at least four light receiving surfaces D2 to D5 which are 

40 divided by a first boundary line substantially parallel to a tangent direction of the signal track and by a second boundary 
line substantially orthogonal to the tangent direction for receiving a reflection light of the main beam and outputting 
second to fifth light detection signals S2 to S5 indicating light amounts received by the four light receiving surfaces D2 
to D5 respectively; and a third light detection device having a light receiving surface D6 for receiving a reflection light 
of the second sub beam and outputting a sixth light detection signal S6 indicating a light amount received by the light 

45 receiving surface D6. 

The second tracking error signal generation device is provided with: a first operation device, to which the first and 
sixth light detection signals S1 and S6 are inputted, for subtracting one of the first and sixth light detection signals S1 
and 56 from the other to output its result as a first tracking error signal according to a three beams method; the second 
tracking error signal generation device being characterised by further comprising : a second operation device, to which 

50 the second to fifth light detection signals S2 to S5 are inputted, for calculating a second tracking error signal according 
to a heterodyne method based on an addition signal SADD expressed by an expression (2) and a difference signal 
SDEF expressed by an expression (3), in case that the light receiving surfaces D2, D3, D4 and D5 are respectively 
disposed in second, first, third and fourth quadrants with respect to the first and second boundary lines assuming that 
a direction of the first boundary line corresponding to an information reading direction of the optical record medium is 

55 positive and a direction of the second boundary line corresponding to a direction from an inner circumference to an 
outer circumference of the optical record medium is positive to define the first to fourth quadrants, 
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SADD = S2+S3+S4+S5 (2) 



SDEF = (S2+S5)-(S3+S4) (3); 

and a selecting device for selecting one of the first and second tracking error signals on the basis of an instruction from 
the external, and outputting the selected signal as an output tracking error signal. 

According to the above described second tracking error signal generation device of the present invention, the first 

10 and sixth light detection signals S1 and S6 are inputted to the first operation device. Then, the first operation device 
subtracts one of the first and sixth light detection signals S1 and S6 from the other to output its result as the first tracking 
error signal according to the three beams method. On the other hand, the second to fifth light detection signals S2 to 
S5 are inputted to the second operation device. Then, the second operation device calculates the second tracking 
error signal according to the heterodyne method based on the addition signal SADD expressed by the expression (2) 

is and the difference signal SDEF expressed by an expression (3), in case that the light receiving surfaces are arranged 
in a certain manner with respect to the first to fourth quadrants based on the boundary lines. Finally, the selecting 
device selects one of the first and second tracking error signals on the basis of the instruction from the external, and 
the selected signal is outputted as the output tracking error signal. 

Thus, since the first tracking error signal is the tracking error signal according to the three beams method while 

20 the second tracking error signal is the tracking error signal according to the heterodyne method, one portion of the 
present tracking error signal generation device as well as one portion of the light detection elements in the optical 
pickup device can be commonly used as a tracking error signal generation circuit by means of the three beams method 
and a tracking error signal generation circuit by means of the heterodyne method. Consequently, the construction of 
the optical pickup device for reproducing and/or recording the optical record medium of one type among various types 

25 whose track pitches are different from each other such as the CD, the DVD, etc., can be simplified, and the adjustment 
of the optical system and signal processing for various types of the optical record media can be also simplified according 
to the present invention. 

In one aspect of the second tracking error signal generation device, the selecting device has a switch for switching 
an output of the selecting device to one of the first operation device and the second operation device, and the second 

30 tracking error signal generation device is further provided with a controller for generating a switch control signal on the 
basis of the instruction from the external, and controlling the switch by the switch control signal. 

According to this aspect of the present invention, the controller generates a switch control signal on the basis of 
the instruction from the external, and the switch is controlled by the switch control signal. Thus, the switching operation 
with respect to the optical record media of various types can be reliably and speedily performed according to this aspect. 

35 The nature, utility, and further features of this invention will be more clearly apparent from the following detailed 

description with respect to preferred embodiments of the invention when read in conjunction with the accompanying 
drawings briefly described below. 

FIG. 1 is a block diagram of a compatible optical disk player as a first embodiment of the present invention; 
40 FIG. 2 is a circuit diagram of a tracking error signal generation circuit of the first embodiment; 

FIG. 3 is a flow chart of one operation of the first embodiment; 

FIG. 4, which consist of FIGs. 4A and 4B, are diagrams for explaining the operation of the first embodiment; 
FIG. 5, which consist of FIGs. 5a and 5B, are circuit diagrams of equivalent circuits of the first embodiment at two 
different operations respectively; 
45 FIG. 6 is a flow chart of another operation of the first embodiment; 

FIG. 7 is a circuit diagram of a tracking error signal generation circuit of a second embodiment; 

FIG. 8 is a circuit diagram of an equivalent circuit of the first embodiment at the time of one operation; and 

FIG. 9 is a circuit diagram of a tracking error signal generation circuit of a third embodiment. 

50 Referring to the accompanying drawings, embodiments of the present invention will be now explained. 

First Embodiment 

FIG. 1 shows a block diagram of a compatible optical disk player capable of reproducing a CD (Compact Disk) 
55 and a DVD (Digital Video Disk) as optical disks. 

A compatible optical disk player 100 is provided with: a spindle motor 2 for rotationally driving an optical disk 1 ; a 
spindle servo circuit 3 for performing the spindle servo operation of the spindle motor 2; an optical pickup 4 for irradiating 
the optical disk 1 with a reproduction light beam, receiving the reflected light from the optical disk 1 , and outputting a 
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light detection signal (RF signal); and a servo circuit 5 for performing a tracking servo control, a focus servo control 
and a carriage servo control on the basis of servo control signals. The compatible optical disk player 1 00 is also provided 
with: an RF (Radio Frequency) amplifier unit 6 for amplifying the light detection signal of the optical pickup 4, and 
generating and outputting various error signals; an equalizer unit 7 for outputting the servo control signals for performing 

5 the tracking servo control, the focus servo control and the carriage servo control on the basis of the error signals 
outputted from the RF amplifier unit 6; a decoder unit 8 for decoding the amplified light detection signal outputted by 
the RF amplifier unit 6 and outputting the decoded video data and the decoded audio data; and an audioA/ideo unit 9 
for generating a video output signal and an audio output signal on the basis of the decoded video data and the decoded 
audio data. The compatible optical disk player 1 00 is further provided with: a display and operation unit 1 0 for displaying 

10 various data and performing various input operations; and a system controller 11 for performing the over all control of 
the compatible optical disk player 100. 

The RF amplifier unit 6 is provided with: an RF amplifier 12 for amplifying the light detection signal and outputting 
it as the amplified light detection signal; and an error signal generation circuit 1 3 for generating and outputting the error 
signals (e. g. the tracking error signal, the focus error signal, the carriage error signal) on the basis of the light detection 

15 signal. 

FIG. 2 shows a circuit diagram of a tracking error signal generation circuit 20, which is included in the error gen- 
eration circuit 13 of FIG. 1, and a main portion of the optical pickup 4, which is disposed at the tracking error signal 
generation circuit 20. 

In FIG. 2, the optical pickup 4 is provided with: a first light detection element D1 having a first light receiving surface 
20 B1 and a second light receiving surface B2 which receive the reflection light of the first sub beam from the optical disk 
1 ; a second light detection element D2 having first to fourth light receiving surfaces A1 to A4 which receive the reflection 
light of the main beam from the optical disk 1 ; and a third light detection element D3 having a first light receiving surface 
C1 and a second light receiving surface C2 which receive the reflection light of the second sub beam from the optical 
disk 1. 

25 The tracking error signal generation circuit 20 is provided with: a first switch 21 , to which an output signal S B1 of 
the first light receiving surface B1 of the first light detection element D1 and an output signal Sc2 of the second light 
receiving surface C2 of the third light detection element D3, outputting the output signal S B1 from either one of a first 
output terminal T 01 and a second output terminals T^ and outputting the output signal S C2 from the other of the output 
terminals T 01 and T^ on the basis of a switch control signal S sw ; a first adder 22, to which the output signal S B2 of 

30 the second light receiving surface B2 of the first light detection element D1 is inputted at one of the input terminals and 
to which the output signal of the first output terminal T 0 -| is inputted at the other of the input terminals, for adding the 
input signals of both input terminals to output it as a first addition signal Ag.,; a second adder 23, to which the output 
signal S C1 of the first light receiving surface C1 of the third light detection element D3 is inputted at one of the input 
terminals and to which the output signal of the second output terminal T 02 is inputted at the other of the input terminals, 

35 for adding the input signals of both input terminals to output it as a second addition signal A^; a third adder 24, to 
which the output signal S A2 of the second light receiving surface A2 of the second light detection element D2 is inputted 
at one of the input terminals and to which the output signal S M of the fourth light receiving surface A4 of the second 
light detection element D2 is inputted at the other of the input terminals, for adding the input signals of both input 
terminals to output it as a third addition signal A^; and a fourth adder 25, to which the output signal S A1 of the first 

40 light receiving surface A1 of the second light detection element D2 is inputted at one of the input terminals and to which 
the output signal S A3 of the third light receiving surface A3 of the second light detection element D2 is inputted at the 
other of the input terminals, for adding the input signals of both input terminals to output it as a fourth addition signal 
Ag4. The tracking error signal generation circuit 20 is also provided with: a first subtracter 26, to which the first addition 
signal A S1 is inputted at a non-inverted input terminal and to which the second addition signal Aq 2 is inputted at an 

45 inverted input terminal, for subtracting the input signals to output the difference between the first addition signal Ag n 
and the second addition signal A S2 as a first difference signal D S1 ; and a second subtracter 27, to which the third 
addition signal A S3 is inputted at a non-inverted input terminal and to which the fourth addition signal A^ is inputted 
at an inverted input terminal, for subtracting the input signals to output the difference between the third addition signal 
A Q3 and the fourth addition signal A^ as a second difference signal D S2 - The tracking error signal generation circuit 

50 20 is further provided with: a multiplier 28 for multiplying the first difference signal D S1 with a predetermined constant 
K to output it as a multiply signal M (= K x D S1 ) ; a third subtracter 29, to which the multiply signal M is inputted at a 
non-inverted input terminal and to which the second difference signal D S2 is inputted at an inverted input terminal, for 
subtracting the input signals to output the difference between the multiply signal M and the second difference signal 
D S2 as a third difference signal D S3 ; and a second switch 30 for outputting one of the first difference signal D S1 and 

55 the third difference signal as a tracking error signal TE on the basis of the switch control signal S sw . The prede- 
termined constant K to compensate the light intensity difference between the main beam and the first or second sub 
beams, the light sensitivity difference between the second light detection element D2 and the first or third light detection 
element D1 or D3, and so on, is set in advance to the multiplier 28. 
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In FIG. 2, the upper side of each of the first and second switches 21 and 30 is the 3 beam side (i. e. the side for 
performing the tracking error signal generation by means of the 3 beams method), while the lower side of each of the 
first and second switches 21 and 30 is the DPP side (i. e. the side for performing the tracking error signal generation 
by means of the DPP method). 

5 

First Example of Operation 

Nextly, the operation for identifying the type of the optical disk 1 and changing the tracking error signal in accordance 
with the identified type of the first embodiment will be explained with referring to a flow chart of FIG. 3 and diagrams 

10 of FIGs. 4A, 4B, 5A and 5B. 

In this case, it is assumed that the 3 beams method is employed as the method of generating the tracking error 
signal at the time of reproducing the CD as the optical disk 1 , and the DPP (Differential Push Pull) method is employed 
as the method of generating the tracking error signal at the time of reproducing the DVD, and that the wave length of 
each light beam and each beam spot diameter suitable for the DVD reproduction are employed. 

15 The relationship between the signal tracks T1 to T3 and each of a beam spot MB formed by the main beam, a 

beam spot SB1 formed by the first sub beam and a beam spot SB2 formed by the second sub beam at the time of 
reproducing the CD (when the beam spots are on the track) are as shown in FIG. 4A. The relationship between the 
signal tracks T1 1 to T3' and each of the beam spots MB, SB1 and SB2 at the time of reproducing the DVD (when the 
center of the beam spot MB is on the track) are as shown in FIG. 4B, 

20 in FIG. 3, at first, the system controller 11 controls the servo circuit 5 to turn on the focus servo (i. e. change the 

condition of the focus servo to the closed condition) (step S1 ). 

Further, the system controller 11 starts the rotation driving of the spindle motor 2 via the spindle servo unit 3 (step 

S2). 

Then, the system controller 11 switches the first switch 21 and the second switch 30 by the switch control signal 
25 s sw to the 3 beam side (as shown in FIG. 2) (step S3). 

By this, the tracking error signal generation circuit 20 becomes substantially equivalent to a tracking error signal 
generation circuit by means of the 3 beams method shown in FIG. 5A. 

In FIG. 5A, the equivalent circuit generates the first difference signal D S1 out of the light detection signals from the 
light detection elements D1 and D2, and outputs it as the tracking error signal TE by means of the 3 beam method. 
30 More concretely, the equivalent circuit in FIG. 5A subtracts one of a first addition signal (S^+S^) of the light 

detection element D1 and a second addition signal (S C1 +S C2 ) of the light detection element D3 from the other, to output 
its result as the first tracking error signal TE (=D S1 ) according to the three beams method. 

Nextly, the system controller 11 detects the level of the tracking error signal TE (= D S1 ) outputted from the tracking 
error signal generation circuit 20 (step S4), and compares it with a predetermined level set in advance (step S5). 
35 At this time, if the optical disk 1 to be reproduced is the CD, since three beam spots MB, SB1 and SB2 are formed 

in a condition shown in FIG. 4A, the compared level is supposed to be higher than the predetermined level in case of 
generating the tracking error signal TE (= D S1 ) by means of the 3 beams method. 

On the contrary, if the optical disk 1 to be reproduced is the DVD, since three beam spots MB, SB1 and SB2 are 
formed in a condition shown in FIG. 4B, the compared level is supposed to be not higher (lower) than the predetermined 
40 level in case of generating the tracking error signal TE (= D S1 ) by means of the 3 beams method. 

Therefore, according to the comparison at the step S5, if the level of the tracking error signal TE (= D S1 ) is higher 
than the predetermined level, it is judged that the optical disk 1 to be reproduced is the CD, and the operation for 
harmonizing the tracking error signal to the type of the optical disk 1 is completed in the condition as it is so as to 
continue the generation of the tracking error signal by means of the 3 beams method. 
45 On the other hand, according to the comparison at the step S5, if the level of the tracking error signal TE (= D^-,) 

is not higher (lower) than the predetermined level, it is judged that the optical disk 1 to be reproduced is the DVD, and 
the system controller 11 switches the first switch 21 and the second switch 30 to the DPP side so as to perform the 
generation of the tracking error signal TE (= D^) by means of the DPP method (step S6). 

By this, the tracking error signal generation circuit 20 becomes substantially equivalent to the tracking error signal 
50 generation circuit by means of the DPP method shown in FIG. 5B, so that the operation for harmonizing the tracking 
error signal to the type of the optical disk 1 is completed in the condition that the reproduction of the DVD is possible. 

In FIG. 5B, the equivalent circuit generates the first difference signal D S3 out of the light detection signals from the 
light detection elements D1 , D2 and D3, and outputs it as the tracking error signal TE by means of the 3 beam method. 

More concretely, the light detection signals are inputted to the equivalent circuit in FIG. 5B. Then, the second 
55 tracking error signal SE according to the DPP method expressed by the expression (1 )\ in case that the light receiving 
surfaces B1 and C1 respectively corresponding to the first and fifth light detection signals S B1 and S C1 are arranged 
on one straight line including the radius of the optical disk 1 at positions corresponding to directions same to each other 
of the signal track with respect to the boundary line, and that the light receiving surfaces B2 and C2 respectively 
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corresponding to the second and sixth light detection signals S B2 and S C2 are arranged on another straight line including 
the radius of the optical disk 1 at positions corresponding to directions same to each other of the signal track with 
respect to the boundary line, 

SE = {(S B1 + S C1 ) ± (S B2+ S C2 )} XK± (A S3 ±A S4 ) (1 )' 

wherein signs (plus and minus) of the ±s are same to each other for each calculation depending on the position 
of the first switch 21 of FIG. 2. For example, one of the second tracking error signal expressed by SE={(S B1 +S C1 )+ 
10 ( S B2 +S C2)1 x K+ ( A s3 +A S4) and the second tracking error signal expressed by SE={(S B1 +S C1 )-(S B2 +S C2 )} x K-(A S3 - 
A^) is outputted from the equivalent circuit of FIG. 5B. 

Second Example of Operation 

15 Another example of the operation for identifying the type of the optical disk 1 and changing the tracking error signal 
in accordance with the identified type of the present embodiment will be explained with referring to FIG. 6. 

In FIG. 6, at first, the system controller 11 controls the servo circuit 5 to turn on the focus servo (i.e. change the 
condition of the focus servo to the closed condition) (step S11 ). 

Further, the system controller 11 starts the rotation driving of the spindle motor 2 via the spindle servo unit 3 (step 
20 S12). 

Then, the system controller 11 switches the first switch 21 and the second switch 30 by the switch control signal 
S sw to the 3 beam side (as shown in FIG. 2) (step S13). 

By this, the tracking error signal generation circuit 20 becomes substantially equivalent to the tracking error signal 
generation circuit by means of the 3 beams method of FIG. 5A. 
25 Nextly, the system controller 1 1 controls the servo circuit 5 to turn on the tracking servo (i.e. change the condition 

of the tracking servo to the closed condition) (step S1 4). 

Then, it is judged whether or not a predetermined time t has elapsed from the time of turning on the tracking servo 
(step S1 5). If the predetermined time t has elapsed (step S1 5: YES), it is further judged whether or not the PLL (Phase 
Locked Loop) which forms the tracking servo loop is locked (step S16). 
30 At the step S16, if the PLL is judged to be locked (YES), it is estimated that the optical disk 1 to be reproduced is 

the CD. In order to confirm this estimation, the obtained light detection signal (RF signal) is read and decoded by the 
decoder unit 8 (step S17), and by reading the TOC (Table Of Contents) information for example, it is judged whether 
or not the optical disk 1 to be reproduced is the CD (step S18). 

At the step S18, if the optical disk 1 to be reproduced is the CD (YES), the operation for harmonizing the tracking 
35 error signal to the type of the optical disk 1 is completed in the condition as it is so as to continue the generation of the 
tracking error signal TE (= D S1 ) by means of the 3 beam method. 

At the step S18, if the optical disk 1 to be reproduced is not judged to be the CD (NO), it is judged that the optical 
disk 1 to be reproduced is the DVD. Thus, in order to perform the generation of the tracking error signal TE (= D S3 ) by 
means of the DPP method, the system controller 11 switches the first switch 21 and the second switch 30 to the DPP 
40 side by the switch control signal S sw (Step S1 9). 

By this, the tracking error signal generation circuit 20 becomes substantially equivalent to the tracking error signal 
generation circuit by means of the DPP method shown in FIG. 5B, so that the operation for harmonizing the tracking 
error signal to the type of the optical disk 1 is completed in the condition that the reproduction of the DVD is possible. 
At the step S16, if the PLL is not judged to be locked (NO), it is estimated that the optical disk 1 to be reproduced 
45 is the DVD. Thus, in order to perform the generation of the tracking error signal by means of the DPP method, the 
system controller 11 switches the first switch 21 and the second switch 30 to the DPP side by the switch control signal 
S sw (step S20). 

Nextly, the system controller 11 controls the servo circuit 5 to turn on the tracking servo (i. e. change the condition 
of the tracking servo to the closed condition) (step S21). 
50 Then, it is judged whether or not a predetermined time t has elapsed from the time of turning on the tracking servo 

(step S22). If the predetermined time t has elapsed (step S22: YES), it is further judged whether or not the PLL (Phase 
Locked Loop) which forms the tracking servo loop is locked (step S23). 

At the step S23, if the PLL is judged to be locked (YES), it is estimated that the optical disk 1 to be reproduced is 
the DVD. In order to confirm this estimation, the obtained light detection signal (RF signal) are read and decoded by 
55 the decoder unit 8 (step S24), and by reading the TOC information for example, it is judged whether or not the optical 
disk 1 to be reproduced is recorded by the format of the DVD (step S25). 

At the step S25, if the optical disk 1 to be reproduced is the DVD (YES), the operation for harmonizing the tracking 
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error signal to the type of the optical disk 1 is completed in the condition as it is so as to continue the generation of the 
tracking error signal TE (= D^) by means of the DPP method. 

At the step S25, if the optical disk 1 to be reproduced is not judged to be the DVD (NO), it is judged that the optical 
disk 1 to be reproduced is the CD. Thus, in order to perform the generation of the tracking error signal TE (= D S1 ) by 

5 means of the 3 beams method, the system controller 11 switches the first switch 21 and the second switch 30 to the 
3 beam side by the switch control signal S sw (step S26). 

By this, the tracking error signal generation circuit 20 becomes substantially equivalent to the tracking error signal 
generation circuit by means of the 3 beams method shown in FIG. 5A, so that the operation for harmonizing the tracking 
error signal to the type of the optical disk 1 is completed in the condition that the reproduction of the CD is possible. 

10 As described above in detail, one portion of the tracking signal error signal generation circuit by means of the 3 

beams method and one portion of the tracking error signal generation circuit by means of the DPP method are shared 
to each other, and one portion of the light detection element constituting the optical pickup is commonly used to those 
circuits. Therefore, the construction of the optical pickup for reproducing the optical record medium of one type among 
various types whose track pitches are different from each other such as the CD and the DVD can be simplified, and 

15 the adjustment of the optical system and signal processing for various types of the optical disk 1 can be also simplified 
according to the present embodiment. 

At this time, assuming that the track pitch TP1 of the CD is about double of the track pitch TP2 of the DVD (i.e. 
TP1 = TP2 X 2), it is preferable to set a shift amount e of the beam spot SB1 of the first sub beam or the beam spot 
SB2 of the second sub beam with respect to the beam spot MB of the main beam in the direction of the disk radial 

20 direction (disk outer circumference direction) as shown in FIG. 4A, as: e = TP1 / 4, which corresponds to the highest 
sensitivity with respect to the track pitch TP1 of the CD in the 3 beams method. This value of e is equivalent to a shift 
amount e' ( =TP2 / 2) which corresponds to the highest sensitivity with respect to the track pitch TP2 of the DVD in the 
DPP method. Thus, the beam arrangement by setting the shift amount e in this manner is quite advantageous in a 
practical sense. 

25 The tracking error signal generation apparatus of the present embodiment is adapted to the reproducing apparatus 

(i.e. the player) in the above explanation, but it can be adapted in the same manner to the recording apparatus. 

Second Embodiment 

30 a tracking error signal generation apparatus as a second embodiment of the present invention will be explained 

with referring to FIGs. 7 and 8. 

The tracking error signal generation circuit of the second embodiment is different from that of the first embodiment 
in that the 3 beams method and the heterodyne method are employed in the tracking error signal generation circuit in 
place of the 3 beams method and the DPP method of the first embodiment. 

35 in FIG. 7, the tracking error signal generation circuit 40 is provided with: a first adder 41 , to which the output signal 

S B1 of the first light receiving surface B1 and the output signal S B2 of the second light receiving surface B2 of the first 
light detection element D1 are inputted, for adding these input signals to outputting it as a first addition signal A^'; a 
second adder 42, to which the output signal of the second light receiving surface A2 and the output signal S A3 of 
the third light receiving surface A3 of the second light detection element D2 are inputted, for adding these input signals 

40 to outputting it as a second addition signal A^*; a third adder 43, to which the output signal S A1 of the first light receiving 
surface A1 and the output signal S A4 of the fourth light receiving surface A4 of the second light detection element D2 
are inputted, for adding these input signals to outputting it as a third addition signal A^'; a fourth adder 44, to which 
the output signal S C1 of the first light receiving surface C1 and the output signal S C2 of the second light receiving 
surface C2 of the third light detection element D3 are inputted, for adding these input signals to outputting it as a fourth 

45 addition signal A^'; and a fifth adder 45, to which the second addition signal Aq 2 ' and the third addition signal A^' are 
inputted, for adding these input signals to outputting it as a fifth addition signal Aq 5 \ The tracking error signal generation 
circuit 40 is also provided with: a first subtracter 46, to which the third addition signal A^ 1 is inputted at an inverted 
input terminal and to which the second addition signal A^' is inputted at a non-inverted input terminal, for subtracting 
the input signals to output the difference between the second addition signal A S2 ' and the third addition signal A^ 1 as 

50 a first difference signal D S1 '; and a second subtracter 47, to which the first addition signal A^ 1 is inputted at a non- 
inverted input terminal and to which the fourth addition signal A^' is inputted at an inverted input terminal, for subtracting 
the input signals to output the difference between the first addition signal A^' and the fourth addition signal A^' as a 
second difference signal D S2 \ The tracking error signal generation circuit 40 is also provided with: a rising pulse gen- 
eration circuit (RPG) 48 for detecting the signal-rise-up of the fifth addition signal Aq 5 ' and generating a rising pulse 

55 signal PR corresponding to the rising-up timing; a falling pulse generation circuit (FPG) 49 for detecting the signal-fall- 
down of the fifth addition signal Aq^ and generating a falling pulse signal PF corresponding to the falling-down timing; 
a first sample hold circuit (S/H) 50 for sampling and holding the first difference signal D S1 ' by use of the rising pulse 
PR as the sampling timing signal, to output it as a first sample hold signal SH1 ; and a second sample hold circuit (S/ 
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H) 51 for sampling and holding the first difference signal D S1 ' by use of the falling pulse PF as the sampling timing 
signal, to output it as a second sample hold signal SH2. The tracking error signal generation circuit 40 is also provided 
with: a third subtracter 52, to which the first sample hold signal SH1 is inputted at a non-inverted input terminal and to 
which the second sample hold signal SH2 is inputted at an inverted input terminal, for subtracting the input signals to 
5 output the difference between the first sample hold signal SH1 and the second sample hold signal SH2 as a third 
difference signal D S3 '; and a switch 53, to which the second difference signal D S2 ' and the third difference signal D^' 
are inputted, for outputting one of the difference signals as the tracking error signal TE on the basis of a switch control 
signal S sw . 

In FIG. 7, the upper side of the switch 53 is the 3 beam side (i. e. the side for performing the tracking error signal 
10 generation by means of the 3 beams method), while the lower side of the switch 53 is the heterodyne side (i. e. the 
side for performing the tracking error signal generation by means of the heterodyne method). 

Nextly, the operation for identifying the type of the optical disk 1 and changing the tracking error signal in accordance 
with the identified type of the second embodiment will be explained. 

In this case, it is assumed that the 3 beams method is employed as the method of generating the tracking error 
15 signal at the time of reproducing the CD as the optical disk 1 , and the heterodyne method is employed as the method 
of generating the tracking error signal at the time of reproducing the DVD, and that the wave length of each light beam 
and each beam spot diameter suitable for the DVD reproduction are employed. 

The relationship between the signal tracks T1 to T3 and each of the beam spots MB, SB1 and SB2 at the time of 
reproducing the CD (when the beam spot MB is on the track) are as shown in FIG. 4A. The relationship between the 
20 signal tracks T1 ' to T3' and each of the beam spots MB, SB1 and SB2 at the time of reproducing the DVD (when the 
beam spot MB is on the track) are as shown in FIG. 4B, 

At first, the system controller 11 controls the servo circuit 5 to turn on the focus servo (i. e. change the condition 
of the focus servo to the closed condition). 

Further, the system controller 11 starts the rotation driving of the spindle motor 2 via the spindle servo unit 3. 
25 Then, the system controller 11 switches the switch 53 by the switch control signal S sw to the 3 beam side (as 

shown in FIG. 7). 

By this, the tracking error signal generation circuit 40 becomes substantially equivalent to a tracking error signal 
generation circuit by means of the 3 beams method shown in FIG. 5A. 

Nextly, the system controller 11 detects the level of the tracking error signal TE (= D Q2 ') outputted from the tracking 
30 error signal generation circuit 40, and compares it with a predetermined level set in advance. 

At this time, if the optical disk 1 to be reproduced is the CD, since three beam spots MB, SB1 and SB2 are formed 
in a condition shown in FIG. 4A, the compared level is supposed to be higher than the predetermined level in case of 
generating the tracking error signal by means of the 3 beams method. 

On the contrary, if the optical disk 1 to be reproduced is the DVD, since three beam spots MB, SB1 and SB2 are 
35 formed in a condition shown in FIG. 4B, the compared level is supposed to be not higher than the predetermined level 
in case of generating the tracking error signal by means of the 3 beams method. 

Therefore, according to this comparison, if the level of the tracking error signal TE (= D S 2') is higher than the 
predetermined level, it is judged that the optical disk 1 to be reproduced is the CD, and the operation for harmonizing 
the tracking error signal to the type of the optical disk 1 is completed in the condition as it is so as to continue the 
40 generation of the tracking error signal by means of the 3 beams method. 

On the other hand, according to the comparison with the predetermined level, if the level of the tracking error signal 
TE is not higher than the predetermined level, it is judged that the optical disk 1 to be reproduced is the DVD, and the 
system controller 1 1 switches the switch 53 to the heterodyne side (lower side in FIG. 7) so as to perform the generation 
of the tracking error by means of the heterodyne method. 
45 By this, the tracking error signal generation circuit 40 becomes substantially equivalent to the tracking error signal 

generation circuit by means of the heterodyne method shown in FIG. 8, so that the operation for harmonizing the 
tracking error signal to the type of the optical disk 1 is completed in the condition that the reproduction of the DVD is 
possible. 

More concretely, the second to fifth light detection signals S2 to S5 are inputted to the equivalent circuit in FIG. 8. 

50 The equivalent circuit calculates the second tracking error signal TE (=Ds3') according to the heterodyne method based 
on the addition signal SADD expressed by the expression (2)' and the difference signal SDEF expressed by the ex- 
pression (3)', in case that the light receiving surfaces A1, A2, A3 and A4 are respectively disposed in second, first, 
third and fourth quadrants with respect to the first and second boundary lines assuming that the direction of the first 
boundary line corresponding to the information reading direction is positive and the direction of the second boundary 

55 line corresponding to the direction from the inner circumference to the outer circumference of the optical disk 1 is 
positive to define the first to fourth quadrants as shown in FIG. 8. 
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SADD = S A1 +S AO +S Aq +S 



A4 



(2)' 



5 



SDEF = (S A2+ S A3 ).(S A1+ S A4 ) 



(3)' 



As described above in detail, one portion of the light detection element constituting the optical pickup is commonly 
used by the tracking signal error signal generation circuit by means of the 3 beams method and the tracking error signal 
generation circuit by means of the heterodyne method. The construction of the optical pickup for reproducing the optical 
record medium of one type among various types whose track pitches are different from each other such as the CD 
and the DVD can be simplified, and the adjustment of the optical system and the signal processing for the type of the 
optical disk 1 can be also simplified according to the present embodiment. 

The tracking error signal generation device of the present embodiment is adapted to the reproducing apparatus 
(i.e. the player) in the above explanation, but it can be adapted in the same manner to the recording apparatus. 



Third Embodiment 

In the second embodiment, the light detection element for the DPP method is used as the first light detection 
element D1 and as the third light detection element D3, so that each of the light detection elements D1 and D3 has 
2-divided light receiving surfaces. 

As shown in FIG. 9, in a third embodiment, since each of the light detection elements D1 and D3 are used only 
for the 3 beams method, a light detection element having just one light receiving surface B is employed as the first 
light detection element D1 , while a light detection element having just one light receiving surface C is employed as the 
third light detection element D3. The first adder 41 and the fourth adder 44 in FIG. 7 of the second embodiment are 
omitted in the construction of the third embodiment. Otherwise, the construction as well as the operation of the third 
embodiment is the same as those of the second embodiment. 

The present embodiments are to be considered in all respects as illustrative and not restrictive. 



1. A tracking error signal generation device (20) used for an optical pickup device (4) capable of reproducing and/or 
recording an information signal on a spiral or coaxial signal track of a disk shaped optical record medium (1) of 
one type among a plurality of optical record media of different types which track pitches are different from each other, 



said optical pickup device comprising: 

a light beam irradiation means for irradiating the optical record medium with a main beam for forming a main 
beam spot on the signal track, a first sub beam for forming a first sub beam spot on the optical record medium 
ahead of the main beam spot and a second sub beam for forming a second sub beam spot behind the main 
beam spot; 

a first light detection means (D1 ) having at least two light receiving surfaces which are divided by a boundary 
line substantially parallel to a tangent direction of the signal track for receiving a reflection light of the first sub 
beam and outputting first and second light detection signals S1 and S2 indicating light amounts received by 
the two light receiving surfaces thereof respectively; 

a second light detection means (D2) having at least two light receiving surfaces which are divided by a boundary 
line substantially parallel to the tangent direction for receiving a reflection light of the main beam and outputting 
third and fourth light detection signals S3 and S4 indicating light amounts received by the two light receiving 
surfaces thereof respectively; and 

a third light detection means (D3) having at least two light receiving surfaces which are divided by a boundary 
line substantially parallel to the tangent direction for receiving a reflection light of the second sub beam and 
outputting fifth and sixth light detection signals S5 and S6 indicating light amounts received by the two light 
receiving surfaces thereof respectively, 

characterized in that said tracking error signal generation device (20) comprises: 



15 



30 



Claims 



35 



55 



a first operation means (22, 23, 26), to which the first, second, fifth and sixth light detection signals S1, S2, 
S5 and S6 are inputted, for adding the first and second light detection signals S1 and S2 to output its result 
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as a first addition signal, adding the fifth and sixth light detection signals S5 and S6 to output its result as a 
second addition signal, and subtracting one of the first and second addition signals from the other to output 
its result as a first tracking error signal according to a three beam method; and 

a second operation means (24 to 29), to which the first to sixth light detection signals S1 to S6 are inputted, 
for calculating a second tracking error signal SE according to a DPP (Differential Push Pull) method expressed 
by an expression (1), in case that the light receiving surfaces respectively corresponding to the first and fifth 
light detection signals S1 and S5 are arranged on one straight line including the radius of the optical record 
medium at positions corresponding to directions same to each other of the signal track with respect to the 
boundary line, and that the light receiving surfaces respectively corresponding to the second and sixth light 
detection signals S2 and S6 are arranged on another straight line including the radius of the optical record 
medium at positions corresponding to directions same to each other of the signal track with respect to the 
boundary line, 

SE = {(S1 +S5) ± (S2+S6)} X K ± (S3±S4) 1 ) 

wherein K is a predetermined constant set in advance, and signs of the ±s are same to each other for each 
calculation, 

said tracking error signal generation device further comprising: 

a selecting device (30) for selecting one of the first tracking error signal and the second tracking error signal 
SE on the basis of an instruction from the external, and outputting the selected signal as an output tracking 
error signal. 

A tracking error signal generation device (20) according to claim 1 , characterized in that: 

the optical record media include a first optical record medium of one type having a first track pitch and a second 
optical record medium of another type having a second track pitch which is substantially half of the first track 
pitch; 

a shift amount of the first and second sub beam spots with respect to the main beam spot in a radial direction 
of each of the first and second optical record media is set to substantially 1/4 of the first track pitch; and 
said selecting device (30) selects the first tracking error signal for the first optical record medium and selects 
the second tracking error signal SE for the second optical record medium on the basis of the instruction from 
the external. 

A tracking error signal generation device (20) according to claim 1 or 2, characterized in that: 

said second operation means (24 to 29) comprises a first switch (21) for switching the expression (1) from 
one of SE = {(S1+S5)+(S2+S6)} X K+(S3+S4) and SE={(S1+S5)-(S2+S6)} X K-(S3-S4) to the other to cal- 
culate the second tracking error signal SE; 

said selecting device (30) comprises a second switch (30) for switching an output of said selecting device to 
one of the first operation means and the second operation means; and 

said tracking error signal generation device further comprises a controller (11) for generating a switch control 
signal on the basis of the instruction from the external, and controlling the first and second switches by the 
switch control signal. 

A tracking error signal generation device (20) according to any one of claims 1 to 3, characterized in that the 
predetermined constant K is equal to 1. 

A tracking error signal generation device (40) used for an optical pickup device (4) capable of reproducing and/or 
recording an information signal on a spiral or coaxial signal track of a disk shaped optical record medium (1) of 
one type among a plurality of optical record media of different types which track pitches are different from each other, 

said optical pickup device comprising: 

a light beam irradiation means for irradiating the optical record medium with a main beam for forming a main 
beam spot on the signal track, a first sub beam for forming a first sub beam spot on the optical record medium 
ahead of the main beam spot and a second sub beam for forming a second sub beam spot behind the main 
beam spot; 

a first light detection means (D1) having a light receiving surface D1 for receiving a reflection light of the first 
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sub beam and outputting a first light detection signal S1 indicating a light amount received by the light receiving 
surface D1; 

a second light detection means (D2) having at least four light receiving surfaces D2 to D5 which are divided 
by a first boundary line substantially parallel to a tangent direction of the signal track and by a second boundary 
s line substantially orthogonal to the tangent direction for receiving a reflection light of the main beam and out- 

putting second to fifth light detection signals S2 to S5 indicating light amounts received by the four light receiving 
surfaces D2 to D5 respectively; and 

a third light detection means (D3) having a light receiving surface D6 for receiving a reflection light of the 
second sub beam and outputting a sixth light detection signal S6 indicating a light amount received by the 
10 light receiving surface D6, 

wherein said tracking error signal generation device (40) comprises: 

a first operation means (41 , 44, 47), to which the first and sixth light detection signals S1 and S6 are inputted, 
for subtracting one of the first and sixth light detection signals S1 and S6 from the other to output its result as 
a first tracking error signal according to a three beam method; 

*5 the device being characterised by further comprising: 

a second operation means(45, 46, 48 to 52), to which the second to fifth light detection signals S2 to S5 are 
inputted, for calculating a second tracking error signal according to a heterodyne method based on an addition 
signal SADD expressed by an expression (2) and a difference signal SDEF expressed by an expression (3), 
in case that the light receiving surfaces D2, D3, D4 and D5 are respectively disposed in second, first, third 

20 and fourth quadrants with respect to the first and second boundary lines assuming that a direction of the first 

boundary line corresponding to an information reading direction of the optical record medium is positive and 
a direction of the second boundary line corresponding to a direction from an inner circumference to an outer 
circumference of the optical record medium is positive to define the first to fourth quadrants, 



25 



SADD = S2+S3+S4+S5 (2) 



30 



SDEF = (S2+S5)-(S3+S4) (3); 

and a selecting device (53) for selecting one of the first and second tracking error signals on the basis of an 
instruction from the external, and outputting the selected signal as an output tracking error signal. 



6. A tracking error signal generation device according to claim 5, characterized in that: 

35 

said selecting device (53) comprises a switch (53) for switching an output of said selecting device to one of 
the first operation means and the second operation means; and 

said tracking error signal generation device further comprises a controller (11 ) for generating a switch control 
signal on the basis of the instruction from the external, and controlling the switch by the switch control signal. 



Patentanspruche 

1 . Eine Einrichtung (20) zur Erzeugung eines Spurverfolgungsf ehlersignals zur Verwendung mit einer optischen Auf- 
45 nehmereinrichtung (4), die ein Informationssignal auf einer spiralformigen Oder koaxialen Signalspur eines plat- 

tenformigen, optischen Aufzeichnungsmediums (1 ) einer Art unter einer Mehrzahl optischer Aufzeichnungsmedien 
unterschiedlicher Art wiedergeben und/oder aufzeichnen kann, die voneinander verschiedene Spurschrittweiten 
haben, wobei die genannte optische Aufnehmereinrichtung umfaBt: 

so eine Lichtbundelbestrahlungseinrichtung zur Bestrahlung des optischen Aufzeichnungsmediums mit einem 

Hauptbundel zur Bildung eines Hauptbundelflecks auf der Signalspur, einem ersten Nebenbundel zur Bildung 
eines ersten Nebenbundelflecks auf dem optischen Aufzeichnungsmedium vor dem Hauptbundelfleck und 
einem zweiten Nebenbundel zur Bildung eines zweiten Nebenbundelflecks hinter dem Hauptbundelfleck; 

55 eine erste Lichterfassungseinrichtung (D1), die wenigstens zwei Lichtempfangsoberflachen aufweist, die 

durch eine Begrenzungslinie im wesentlichen parallel zu einer Tangentialrichtung der Signalspur geteilt sind, 
urn Reflexionsiicht des ersten Nebenbundels zu erhalten und ein erstes und zweites Lichterfassungssignal 
S1 und S2 auszugeben, die die von den Lichtempfangsoberflachen davon jeweils erhaltenen Lichtmengen 
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angeben; 

eine zweite Lichterfassungseinrichtung (D2), die wenigstens zwei Lichtempfangsoberfiachen aufweist, die 
durch eine Begrenzungslinie im wesentlichen parallel zu einer Tangentialrichtung der Signalspur geteilt sind, 
urn Reflexionslicht des ersten Hauptbundels zu erhalten und ein drittes und viertes Lichtertassungssignal S3 
und S4 auszugeben, die die von den Lichtempfangsoberfiachen davon jeweils erhaltenen Lichtmengen an- 
geben; und 

eine dritte Lichterfassungseinrichtung (D3), die wenigstens zwei Lichtempfangsoberfiachen aufweist, die 
durch eine Begrenzungslinie im wesentlichen parallel zu einer Tangentialrichtung der Signalspur geteilt sind, 
um Reflexionslicht des zweiten Nebenbundels zu erhalten und ein f unftes und ein sechstes Lichtertassungs- 
signal S5 und S6 auszugeben, die die von den Lichtempfangsoberfiachen davon jeweils erhaltenen Lichtmen- 
gen angeben, 

dadurch gekennzeichnet, daft die Einrichtung (20) zur Erzeugung eines Spurverfolgungsfehlersignals umfaBt: 

eine erste Operationseinrichtung (22, 23, 26) der das erste, zweite, funfte undsechste Lichtertassungssignal 
S1, S2, S5 und S6 eingegeben werden, um das erste und das zweite Lichtertassungssignal S1 und S2 zu 
addieren und das Ergebnis als ein erstes Additionssignal auszugeben, um das funfte und sechste Lichtertas- 
sungssignal S5 und S6 zu addieren, um als Ergebnis ein zweites Additionssignal auszugeben, und um eines 
von dem ersten und zweiten Additionssignal von dem anderen zu subtrahieren, um als Ergebnis ein erstes 
Spurverfolgungsfehlersignals gemaB einem Drei-Bundel-Verfahren zu ergeben; und 

eine zweite Operationseinrichtung (24 bis 29), der das erste bis sechste Lichtertassungssignal S1 bis S6 zur 
Berechnung eines zweiten Spurverfolgungsfehlersignals SE gemaB einem Gegentaktbetriebsverfahren, das 
durch einen Ausdruck (1) ausgedruckt ist, in dem Fall einzugeben, daB die Lichtempfangsoberfiachen, die 
jeweils dem ersten und funften Lichtertassungssignal S1 und S5 entsprechen, auf einer geraden Linie, die 
den Radius des optischen Aufzeichnungsmediums einschlieBt, an Positionen angeordnet sind, die den glei- 
chen Richtungen der Signalspur in bezug auf die Begrenzungslinie entsprechen, und daB die Lichtempfangs- 
oberfiachen, die jeweils dem zweiten und sechsten Lichtertassungssignal S2 und S6 entsprechen, auf einer 
anderen geraden Linie, die den Radius des optischen Aufzeichnungsmediums einschlieBt, an Positionen an- 
geordnet sind, die den gleichen Richtungen wie die Signalspur in bezug auf die Begrenzungslinie entsprechen, 

SE = {(S1 +S5) ± (S2+S6)} xK± (S4±S4) (1 ) 

worin K eine im voraus eingestellte Konstante darstellt, und die Vorzeichen von ±s die gleichen bei jeder 
Berechnung sind, 

wobei die genannte Einrichtung zur Erzeugung des Spurverfolgungsfehlersignals des weiteren umfaBt: 

eine Auswahleinrichtung (30), um das erste Spurverfolgungsfehlersignals Oder das zweite Spurverfolgungs- 
fehlersignals SE auf der Grundiage eines Befehls von auBen auszuwahlen, und das ausgewahlte Signal als 
eine Ausgabe des Spurverfolgungsfehlersignals auszugeben. 

Eine Einrichtung (20) zur Erzeugung eines Spurverfolgungsfehlersignals gemaB Anspruch 1, dadurch gekenn- 
zeichnet, daB: 

die optischen Aufzeichnungsmedien ein erstes, optisches Aufzeichnungsmedium einer Art, das eine erste 
Spurschrittweite aufweist, und ein zweites, optisches Aufzeichnungsmedium einer anderen Art, das eine zwei- 
te Spurschrittweite aufweist, die im wesentlichen die Halfte der ersten Spurschrittweite ist; 

eine VerschiebungsgroBe des ersten und des zweiten Nebenbundelflecks in bezug auf den Hauptbundelfleck 
in einer radialen Richtung des jeweiligen ersten und zweiten, optischen Aufzeichnungsmedium auf im wesent- 
lichen 1/4 der ersten Spurschrittweite eingestellt wird; und 

die genannte Auswahleinrichtung (30) das erste Spurverfolgungsf ehlersignal fur das erste, optische Aufzeich- 
nungsmedium auswahlt und das zweite Spurverfolgungsfehlersignal SE fur das zweite, optische Aufzeich- 
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nungsmedium auf der Grundlage des Befehls von auGen auswahlt. 

Eine Einrichtung (20) zur Erzeugung eines Spurverfolgungsfehlersignals gemaG Anspruch 1 Oder 2, dadurch 
gekennzeichnet, daft: 

die genannte zweite Operationseinrichtung (24 bis 29) einen ersten Schalter (21) umfaGt, urn den Ausdruck 
(1) von SE={(S1+S5)+(S2+S6)} x K +(S3+S4) Oder SE={(S1+S5)-(S2+S6)} x K -(S3-S4) zu dem anderen zu 
schalten, urn das zweite Spurverfolgungsfehlersignals SE zu berechnen; 

die genannte Auswahleinrichtung (30) einen zweiten Schalter (30) umfaGt, urn einen Ausgang der genannten 
Auswahleinrichtung auf die erste Operationseinrichtung oder die zweite Operationseinrichtungseinrichtung zu 
schalten; und 

die genannte Einrichtung zur Erzeugung des Spurverfolgungsfehlersignals des weiteren eine Steuereinrich- 
tung (11) umfaGt, urn ein Schaltsteuersignal auf der Grundlage des Befehls von auGen zu erzeugen und den 
ersten und den zweiten Schalter durch das Schaltsteuersignal zu steuern. 

Eine Einrichtung (20) zur Erzeugung eines Spurverfolgungsfehlersignals gemaG irgendeinem der Anspruche 1 bis 
3, dadurch gekennzeichnet, daB die vorbestimmte Konstante K gleich 1 ist. 

Eine Einrichtung (40) zur Erzeugung eines Spurverfolgungsfehlersignals zur Verwendung mit einer optischen Auf- 
nehmereinrichtung (4), die ein Informationssignal auf einer spiralformigen oder koaxialen Signalspur eines plat- 
tenformigen, optischen Aufzeichnungsmediums (1 ) einer Art unter einer Mehrzahl optischer Aufzeichnungsmedien 
unterschiedlicher Art wiedergeben und/oder aufzeichnen kann, die voneinander verschiedene Spurschrittweiten 
haben, wobei die genannte optische Aufnehmereinrichtung umfaGt: 

eine Lichtbundelbestrahlungseinrichtung zur Bestrahlung des optischen Aufzeichnungsmediums mit einem 
Hauptbundel zur Bildung eines Hauptbundelflecks auf der Signalspur, einem ersten Nebenbundel zur Bildung 
eines ersten Nebenbundelflecks auf dem optischen Aufzeichnungsmedium vor dem Hauptbundelfleck und 
einem zweiten Nebenbundel zur Bildung eines zweiten Nebenbundelflecks hinter dem Hauptbundelfleck; 

eine erste Lichterfassungseinrichtung (D1 ), die eine Lichtempfangsoberflache D1 aufweist, urn Reflexionslicht 
des ersten Nebenbundels zu erhalten und ein erstes Lichterfassungssignal S1 auszugeben, das eine von der 
Lichtempfangsoberflache D1 erhaltene Lichtmenge angibt; 

eine zweite Lichterfassungseinrichtung (D2), die wenigstens vier Lichtempfangsoberflachen D2 bis D5 auf- 
weist, die durch eine erste Begrenzungslinie im wesentlichen parallel zu einer Tangentialrichtung der Signals- 
pur und eine zweite Begrenzungslinie im wesentlichen orthogonal zu der Tangentialrichtung geteilt sind, urn 
ein Reflexionslicht des Hauptbundels zu erhalten und zweite bis f unfte Lichterfassungssignale S2 bis S5 aus- 
zugeben, die die von den vier Lichtempfangsoberflachen D2 bis D5 jeweils erhaltene Lichtmenge angeben; 
und 

eine dritte Lichterfassungseinrichtung (D3) mit einer Lichtempfangsoberflache D6, urn Reflexionslicht des 
zweiten Nebenbundels zu erhalten und ein sechstes Lichterfassungssignal S6 auszugeben, das die von der 
Lichtempfangsoberflache D6 erhaltene Lichtmenge angibt, 

wobei die genannte Einrichtung zur Erzeugung eines Spurverfolgungssignals umfaGt 

eine erste Operationseinrichtung (41, 44, 47), der das erste und sechste Lichterfassungssignal S1 und S6 
eingegeben werden, urn das erste oder sechste Lichterfassungssignal S1 und S6 von dem anderen zu sub- 
trahieren, urn als Ergebnis ein erstes Spurverfolgungsfehlersignal gemaG einem Drei-Bundel-Verfahren aus- 
zugeben; 

wobei die Einrichtung dadurch gekennzeichnet ist, daG sie femer umfaGt 

eine zweite Operationseinrichtung (45, 46, 48 bis 52), der das zweite bis funfte Lichterfassungssignal S2 bis 
S5 eingegeben werden, urn ein zweites Spurverfolgungsfehlersignal gemaG einem Uberlagerungsverfahren 
auf der Grundlage eines Additionssignals SADD, das durch einen Ausdurck (2) ausgedruckt wird, und eines 
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Differenzsignals SDEF, das durch einen Ausdruck (3) ausgedruckt wird, in dem Fall zu berechnen, daB die 
Lichtempfangsoberfachen D2, D3, D4 und D5 jeweils in dem zweiten, ersten, dritten und vierten Quadranten 
in bezug auf die erste und zweite Begrenzungslinie angeordnet sind, wobei angenommen wird, daB eine 
Richtung der ersten Begrenzungslinie, die einer Informationsleserichtung des optischen Aufzeichnungsmedi- 
ums entspricht, positiv ist, und eine Richtung der zweiten Begrenzungslinie, die einer Richtung von einem 
inneren Umfang zu einem auBeren Umfang des optischen Aufzeichnungsmediums entspricht, positiv ist, urn 
den ersten bis vierten Quadranten zu definieren, 

SADD = S2+S3+S4+S5 (2) 



SDEF = (S2+S5)-(S3+S4) (3) 

15 und eine Auswahleinrichtung (53), urn das erste oder zweite Spurverfoigungsfehiersignal auf der Grundlage 

eines Befehls von auBen auszuwahlen und das ausgewahlte Signal als einen Spurverfolgungsfehlersignal- 
ausgang auszugeben. 

6. Eine Einrichtung zur Erzeugung eines Spurverfolgungsfehlersignals gemaB Anspruch 5, dadurch gekennzeich- 
20 net, daB 

die genannte Auswahleinrichtung (53) einen Schalter (53) umfaBt, urn einen Ausgang der genannten Aus- 
wahleinrichtung auf die erste Operationseinrichtung oder die zweite Operationseinrichtung zu schalten; und 

25 die genannte Einrichtung zur Erzeugung des Spurverfolgungsfehlersignals des weiteren eine Steuereinrich- 

tung (11) umfaBt, urn ein Schaltsteuersignal auf der Grundlage des Befehls von auBen zu erzeugen und den 
ersten und den zweiten Schalter durch das Schaltsteuersignal zu steuern. 

30 Revendicatlons 

1. Dispositif g6n6rateur (20) de signal d'erreur de suivi de piste utilise pour un dispositif (4) de tete optique capable 
de reproduire et/ou d'enregistrer un signal d'information sur une piste de signal coaxiale ou en spirale d'un support 
(1) d'enregistrement optique en forme de disque d'un type parmi plusieurs supports d'enregistrement optique de 
35 types differents dont les pas de piste sont differents les uns des autres, 

ledit dispositif de tete optique comprenant : 

un moyen de projection de faisceau de lumiere destin6 k projeter, sur le support d'enregistrement optique, un 
faisceau principal destin6 k former un point lumineux de faisceau principal sur la piste de signal, un premier 

to faisceau secondaire destine k former un premier point lumineux de faisceau secondare sur le support d'en- 

registrement optique devant le point lumineux de faisceau principal et un second faisceau secondaire destine 
k former un second point lumineux de faisceau secondaire derridre le point lumineux de faisceau principal ; 
un premier moyen (D1 ) de detection de lumi&re comportant au moins deux surfaces de reception de lumtere, 
qui sont s6parees par une ligne frontfere sensiblement parall&le k une direction tangente k la piste de signal, 

45 destine a recevoir une lumifcre r6fl6chie du premier faisceau secondaire et k sortir des premier et deuxifcme 

signaux S1 et S2 de detection de lumifcre indiquant des quantity de lumi&re regues, respectivement, par ses 
deux surfaces de reception de lumtere ; 

un deuxteme moyen (D2) de detection de lumiere comportant au moins deux surfaces de reception de lumfere, 
qui sont separSes par une ligne frontfere sensiblement parall&le k la direction tangente, destine k recevoir 
50 une lumi&re r6fl6chie du faisceau principal et k sortir des troisi&me et quatri&me signaux S3 et S4 de detection 

de lumiere indiquant des quantity de lumiere regues, respectivement, par ses deux surfaces de reception de 
lumiere ; et 

un troisi&me moyen(D3) de detection de lumifcre comportant au moins deux surfaces de reception de lumiere, 
qui sont s6par6es par une ligne frontidre sensiblement parallels k la direction tangente, destine k recevoir 
55 une lumidre r6fl6chie du second faisceau secondaire et k sortir des cinqui&me et sixteme signaux S5 et S6 

de detection de lumiere indiquant des quantity de lumidre regues, respectivement, par ses deux surfaces de 
reception de lumfere ; 
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caract6ris6 en ce que ledlt dispositif g6n6rateur (20) de signal d'erreur de suivi de piste comprend : 

un premier moyen (22, 23, 26) de calcul, dans lequel entrent les premier, deuxi&me, cinqui&me et sixteme 
signaux S1 , S2, S5 et S6 de detection de lumidre, destine k additionner les premier et deuxidme signaux S1 
et S2 de detection de lumi&re pour en sortir le rSsultat en tant que premier signal d'addition, k additionner les 
cinqui&me et sixfeme signaux S5 et S6 de detection de lumi&re pour en sortir le rSsultat en tant que deuxidme 
signal d'addition, et k soustraire Tun de I'autre les premier et deuxi&me signaux d'addition pour en sortir le 
r6sultat en tant que premier signal d'erreur de suivi de piste selon un proc6d6 k trois faisceaux ; et 
un second moyen (24 k 29) de calcul, dans lequel entrent les premier k sixifcme signaux S1 k S6 de detection 
de lumi&re, destine k calculer un second signal SE d'erreur de suivi de piste d'apr&s un proc6d6 DPP (sym£- 
trique differentiel) exprim6 par une expression (1), dans le cas ou les surfaces de reception de lumfere, cor- 
respondant respectivement aux premier et cinqui&me signaux S1 et S5 de detection de lumi&re, sont agencies 
sur une ligne droite incluant le rayon du support d'enregistrement optique, k des positions correspondant k 
des sens identiques I'un k I'autre de la piste de signal par rapport k la ligne frontfere, et ou les surfaces de 
reception de lumi&re, correspondant respectivement aux deuxi&me et sixteme signaux S2 et S6 de detection 
de lumifcre sont agencies sur une autre ligne droite incluant le rayon du support d'enregistrement optique, k 
des positions correspondant k des sens identiques Tun k I'autre de la piste de signal par rapport k la ligne 
fronti&re : 

SE = {(S1 +S5) ± (S2+S6)} XKi (S3 ± S4) (1) 

ou K est une constante pr6d6termin6e fix6e k I'avance, et ou les signes des ± sont identiques les uns aux 
autres pour chaque calcul ; 

(edit dispositif g6n6rateur de signal d'erreur de suivi de piste comprenant en outre : 
un dispositif de choix (30) destine k choisir I'un du premier signal d'erreur de suivi de piste et du second signal 
SE d'erreur de suivi de piste sur la base d'une instruction provenant de Pexterieur, et k sortir le signal choisi 
en tant que signal d'erreur de suivi de piste de sortie. 

Dispositif g§n6rateur (20) de signal d'erreur de suivi de piste selon la revendication 1 , caract6ris6: 

en ce que les supports d'enregistrement optique comprennent un premier support d'enregistrement optique 
d'un type ayant un premier pas de piste et un second support d'enregistrement optique d'un autre type ayant 
un second pas de piste qui est sensiblement la moitie du premier pas de piste ; 

en ce que la valeur de d6calage des premier et second points lumineux de faisceau secondaire par rapport 
au point lumineux de faisceau principal, dans une direction radiale de chacun des premier et second supports 
d'enregistrement optique, est fix6e sensiblement k un 1/4 du premier pas de piste ; et 
en ce que ledit dispositif de choix (30) choisit le premier signal d'erreur de suivi de piste pour le premier support 
d'enregistrement optique et choisit le second signal SE d'erreur de suivi de piste pour le second support d'en- 
registrement optique, sur la base de ('instruction provenant de I'ext6rieur. 

Dispositif g6n6rateur (20) de signal d'erreur de suivi de piste selon la revendication 1 ou 2, caract6ris6 : 

en ce que ledit second moyen (24 k 29) de calcul comprend un premier inverseur (21 ) pour inverser I'expression 

(I) de Tune k I'autre de SE = {(S1+S5) + (S2+S6)} X K + (S3+S4) et SE = {(S1+S5) - (S2+S6)} X K - (S3-S4) 
pour calculer le second signal SE d'erreur de suivi de piste ; 

en ce que ledit dispositif de choix (30) comprend un deuxi&me inverseur (30) destine k faire passer la sortie 

du dispositif de choix k I'un du premier moyen de calcul et du second moyen de calcul ; et 

en ce que ledit premier dispositif g£n6rateur de signal d'erreur de suivi de piste comprend en outre un regisseur 

(I I ) destine k produire un signal de commande d'inverseur sur la base de I'instruction provenant de I'ext6rieur 
et k commander les premier et deuxifcme inverseurs par le signal de commande d'inverseur. 

Dispositif g6n6rateur (20) de signal d'erreur de suivi de piste selon I'une quelconque des revendications 1 k 3, 
caract6ris6 en ce que la constante K pr6d6termin6e est egale k 1 . 

Dispositif g6n6rateur (40) de signal d'erreur de suivi de piste utilis6 pour un dispositif (4) de t§te optique capable 
de reproduire et/ou d'enregistrer un signal d'information sur une piste coaxiale ou en spirale d'un support (1 ) d'en- 
registrement optique en forme de disque de I'un parmi plusieurs supports d'enregistrement optique de types dif- 
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terents dont les pas sont difterents les uns des autres, 
ledlt dispositif de t§te optique comprenant : 

un moyen de projection de faisceau de lumidre destine k projeter, sur le support d'enregistrement optique, un 
faisceau principal destine k former un point lumineux de faisceau principal sur la piste de signal, un premier 
faisceau secondaire destine k former un premier point lumineux de faisceau secondaire sur le support d'en- 
registrement optique devant le point lumineux de faisceau principal et un second faisceau secondaire destine 
k former un second point lumineux de faisceau secondaire derri&re le point lumineux de faisceau principal ; 
un premier moyen (D1) de detection de lumi&re comportant une surface D1 de reception de lumfere destinee 
k recevoir une lumtere r6fl6chie du premier faisceau secondaire et k sortir un premier signal S1 de detection 
de lumi&re indiquant une quantite de lumi&re regue par la surface D1 de reception de lumfere ; 
un deuxifcme moyen (D2) de detection de lumifcre comportant au moins quatre surfaces D2 k D5 de reception 
de lumifcre, qui sont s6par6es par une premiere ligne fronttere sensiblement paralteie k une direction tangente 
k la piste de signal et par une seconde ligne fronti&re sensiblement orthogonale k la direction tangente, destine 
k recevoir une lumi&re r6fl6chie du faisceau principal et k sortir des deuxifcme k cinquteme signaux S2 a S5 
de detection de lumi&re indiquant des quantity de lumifcre revues, respectivement, par les quatre surfaces 
D2 k D5 de reception de lumfere ; et 

un troisteme moyen (D3) de detection de lumi&re comportant une surface D6 de reception de lumtere destinee 
k recevoir une lumi&re reftechie du second faisceau secondaire et k sortir un sixi&me signal S6 de detection 
de lumi&re indiquant une quantite de lumfere regue par la surface D6 de reception de lumiere ; 
dans lequel ledit dispositif generateur (40) de signal d'erreur de suivi de piste comprend : 
un premier moyen (41, 44, 47) de calcul, dans lequel entrent les premier et sixfeme signaux S1 et S6 de 
detection de lumifcre, destine k soustraire Tun de I'autre ies premier et sixieme signaux S1 et S6 de detection 
de lumi&re pour en sortir le r6sultat en tant que premier signal d'erreur de suivi de piste selon un precede k 
trois faisceaux ; 

le dispositif etant caracterise en ce qu'il comprend en outre : 

un second moyen (45, 46, 48 k 52) de calcul, dans lequel entrent les deuxi&me k cinquteme signaux S2 a S5 
de detection de lumiere, destine k calculer un second signal d'erreur de suivi de piste selon un proc6d6 he- 
terodyne base sur un signal d'addition SADD exprinrte par une expression (2) et sur un signal de difference 
SDEF exprime par une expression (3), dans le cas ou les surfaces D2, D3, D4 et D5 de reception de lumifcre 
sont dispos6es, respectivement, dans des deuxfeme, premier, troisfeme et quatrifcme quadrants par rapport 
a des premiere et seconde lignes frontferes en supposant, pour definir les premier k quatrteme quadrants, 
que le sens de la premiere ligne frontifcre correspondant k un sens de lecture d'information du support d'en- 
registrement optique soit positif et que le sens de la seconde ligne frontfere correspondant k un sens allant 
d'une circonterence interne vers une circonterence externe du support d'enregistrement optique soit positif: 

SADD = S2 + S3 + S4 + S5 (2) 



SDEF = (S2+S5) - (S3+S4) (3); 

et un dispositif de choix (53) destine k choisir Tun des premier et second signaux d'erreur de suivi de piste sur 
la base d'une instruction provenant de I'exterieur, et k sortir le signal choisi en tant que signal d'erreur de suivi 
de piste de sortie. 

Dispositif generateur de signal d'erreur de suivi de piste selon la revendication 5, caracterise : 

en ce que ledit dispositif de choix (53) comprend un inverseur (53) destine k faire passer la sortie dudit dispositif 
de choix k I'un du premier moyen de calcul et du second moyen de calcul, et 

en ce que ledit dispositif g6n6rateur de signal d'erreur de suivi de piste comprend en outre un r6gisseur (11 ) 
destine k produire un signal de commande d'inverseur sur la base de ('instruction provenant de I'exterieur et 
k commander I'inverseur par le signal de commande d'inverseur. 
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